Abstract. Purpose -This paper explores the implications of systems thinking for the deconstructing of sustainability within the context of ecological worldview. Design/methodology/approach -A systems thinking approach to sustainability is undertaken to explore the ecological worldview. Findings -The ecological framework relates basic concepts and assumptions within the modern to postmodern thought. For the most part, the scientists, decision-makers have only been exposed to mechanistic thinking within the related subjects. The aim of systems thinking framework is to shift the ecological thinking by engaging with sustainability from different perspectives, rather than presenting one version of sustainability. The influence of and tensions between paradigms operative in the sustainability field is discussed. Then problems common to the discourse as a whole are outlined and positive recent developments that indicate a more integrative and systemic approaches are briefly presented. The framework has proven to be useful in developing critical and reflecting and discussion. Originality/value -The paper provides a summary of ecological worldview as applied to systems thinking and describes how this is used in sustainability paradigm.
Introduction

"Let's face it, the universe is messy. It's nonlinear, turbulent, and chaotic. It is dynamic. It spends its time in transient behavior. On its way to somewhere else, not in mathematically neat equilibrium. It self-organizes and evolves. It creates diversity, not uniformity. That's what makes the world interesting, that's what makes it beautiful, and that's what makes it work".
This paper is about ecological worldview as a systems thinking shift -that is, the necessity and possibility of a deeper change in a shared worldview if we are to manifest the transition towards a more sustainable world whilst manageable options remain inconclusive.
The argument stresses the need for a transformer shift; through an ecological consciousness appropriate to interconnect the world. Capra [2] defines this worldview, as a concept of interconnectedness and integrated wholes embedded within living systems, rather than collections of relatively unrelated parts.
This paper outlines a conceptual framework for understanding ecological worldview that is rooted in the systems thinking, based on current knowledge of the sustainability. It is presented as an exploratory framework in the nature of a systems thinking through application in future research aimed at learning how we can participate with the environment -using ecological worldview as a basis for sustainable world design. from the natural environment and do not feel a connection with it. These advocating the fundamental issue "crisis of perception" which affects us, we need to adopt cultural change based on extremely broad view. As Capra [3] stated a "radical revision" that describes change from the mechanistic worldview of Descartes and Newton to a more interrelated and ecological view.
Improving sustainability efforts are failing because scientists and decision-makers are analysing within the same paradigm of thought, adopting the same worldview that blocks sustainability. More and more commentators [4; 5; 6; 2, 7, 8; 9] observe that what the world needs are people who vision greater patterns, not just the specialised nature of a single part, and society needs to change their thinking within which it operates. As Capra stated [10] that: "We are at the beginning of a change of world view as radical as the Copernican Revolution -a shift from a mechanistic to a holistic and ecological view, from a value system based on domination to one based on partnership…These perceptions, which have shaped modern Western society and have significantly influenced the rest of the world, include the view of the universe as a mechanical system composed of separate building blocks; the view of the human body as a machine; the view of life in society as a competitive struggle for existence; and the belief in unlimited material progress to be achieved through economic and technological growth…"
It is useful to make a distinction between two fundamental worldviews -social paradigms. The dominant paradigm is characterised as being reductionist, mechanistic; the emergent paradigm is often characterised as holistic, ecological. In this sense, ecology is a metaphor inspiring deeply worldview change. As Capra [2] stated: "The basic tension is one between the parts and the whole. The emphasis on the parts has been called mechanistic, reductionist or atomistic; the emphasis on the whole holistic, organism, or ecological." The required to shift emphasis a change from reductionism to relational, whole systems thinking, from structure to process (sustainable development means sustaining a process), from humans as separate from nature, to accepting humans coevolving with nature.
This new worldview referred as the ecological paradigm by Capra [2] , and the reflective/living systems paradigm by Elgin and Le Drew [11] -implies a shift towards "the fundamental interdependence of phenomena and the fact that, as individuals and societies, we are all embedded in (and ultimately dependent on) the cyclical processes of nature" [2] .
Sachs [12] suggests that, "The scientific term 'ecology' has turned into a worldview. And as worldview, it carries the promise of reuniting what has been fragmented, of healing what has been torn apart -in short of caring for the whole." So ecological thinking is essentially ethical, evaluative, and expresses our humanity.
From a Mechanistic Worldview to an Ecological Worldview
One of the critical lessons that ecology is teaching us is that humans are not separate from nature, but are members of the web of life. [13] Depth of the existential crisis into which our modern scientific worldview through its analytical approach to material processes, it has come to focus on a molecular realm far removed from the world of our human experience. This narrow focus has evoked a countermovement calling for the consciousness of socio-cultural experience and longing for meaning and wholeness. The result is an unhealthy polarisation in culture in which a broadening gap between objective, materialistic science on the one hand and subjective culture of human experience on the other.
However, ecology demonstrates how it promotes an enhanced understanding that the world is fundamentally interconnected and interdependent. [13] As Naess [14] suggests, "A human is not a thing…but a juncture in a relational system without determined boundaries in space and time." Thus, humans are an integral part of the processes of co-creation and co-evolution that shape the living world. [13] Ecology incorporates principles of wholeness, interdependence, diversity, partnership, energy flows, flexibility, cycles and sustainability. [15] These themes of interconnection and co-existence underpin the value system of ecological thinking or what Dominique Hes and Chrisna du Plessis [13] also describe as the 'ecological worldview'.
Steward Pickett provides an updated view of "the flux of nature" paradigm who has contributed to a shift in paradigm based on balance of nature. In addition, the complexity of the science of ecology is illustrated by methodological paradigms that focus on individual entities as opposed to material and energetic fluxes, and which focus on instantaneous, contemporary dynamics as opposed to historical legacies in environment and adaptation. The science of ecology is making great strides in overcoming the fractured nature of its knowledge base and explanatory apparatus. [16] Sterling [17] states: "The essence of the ecological worldview is connection, that is, concern with the meaning and implication of relation, and the quality of relation." For this worldview, says Spretnak [18] "encourages us to expand the gestalt, our perception of the whole, in every situation so that we no longer collaborate in the modern project of fragmentation".
Ecological paradigm -a worldview sees the phenomenal world as constantly regenerated through interactions within systems at all levels of existence, with transformative implications for metaphysics, epistemology, spirituality, politics and ethics. If the dominant worldview emphasizes parts and separation, alternative, ecological worldviews rest on a living world as a system of relationships, with respect to its deeper metaphysical implications. It follows that meaning-making qualities such as mind or subjectivity must be diffused throughout the systems of the natural world.
Developments in disciplines other than philosophy, including the 'new physics' [19; 20] , systems theory [21; 22] , biology [23] and cultural studies [24; 25] in all these areas; traditional assumptions about nature are being reorganized along more relational lines. Commitment to an ecological worldview is not inconsistent with a rich diversity of cultural expression.
At the core of this paradigm is a change in focus, a moving away from anthropocentric thought to include concepts of integration, and holistic perception. This worldview is a system of co-ordinates that allows us to integrate everything we know about the world and ourselves into a global picture.
Sustainability
Happiness is the absence of the striving for happiness.
Zhuang Zhou (350 B.C.) One of the difficulties defining sustainability is that people are looking for a definition of what it is. Culture and language are dominantly object oriented that we have a difficult moving into a worldview that requires both quantitative and qualitative understanding -a world of interrelationships and processes of life, not simple "things." [17] It is clear to me now that sustainability is not a thing or things in the sense that it can be achieved once and for all, nor can it be readily measured. Ehrenfeld points out that sustainability: ". . . sustainability needs to avoid becoming just another thing to measure and manage, and instead become a word that will bring forth an image of the world as we would hope it to be." [26] Theories about what are to be included in sustainability and its development; As Carpenter et al. [27] note that "motivated by fundamental questions about interactions of nature and society as well as compelling and urgent social needs." Besides, Turner et al. [28] argue, "Sustainability seeks understanding of the coupled human -environment system in ways that are useful to the different communities of stakeholders." I refer to these answers as the systems approach to sustainability. The systems approach is focused on "the complex dynamics that arise from interactions between human and environmental systems." [29] The systems approach has several important implications for and its relationship to sustainability. It positions research on human-natural systems as critical to efforts to move towards sustainability. Clark [30] states that "the core of sustainability lies in seeking to understand how society's efforts to promote a transition toward sustainability are constrained or promoted by the interactions between human and environmental systems."
According to Jill Jäger [31] , a researcher at the Sustainable Europe Research Institute, sustainability "… it's a process for social change, learning, and transitions." It should "drive societal learning and change processes" and focus "on the design and running of processes linking knowledge with action to deal with persistent problems of unsustainability and to foster transitions to sustainability." I refer to this as the social change approach to sustainability. This approach creates as part of the process of sustainability and as a source of knowledge on how to design an effective process.
The ecological worldview define a sustainability paradigm that, in principle, is "the reconnection of human aspirations and activities with the evolution of natural systems essentially co-evolution." [32] In addition, 'sustainability science' [33] as a new transdisciplinary scientific paradigm focus on the problems of sustainability is emerging from this worldview which explores normative and contested questions about our relationship to nature, our consumption of natural resources and the value we place on the future.
Zari and Jenkin [34] indicates that engaging ecological thinking with sustainability, offers a holistic approach to the possibilities of producing positive benefits and remediating past environmental damage.
At the core of sustainability is a concern that current human activities and their effects on the environment are undercutting the ability of ecological systems to support the well-being of both current and future generations.
The greatest challenge facing humanity in the twenty-first century is to move our interconnected social, technological and ecological systems toward sustainability -advancing human well-being while maintaining the natural life support systems on which it depends.
Design Solution: Systems Thinking
Willis Harman [35] argues that, as a result of relativity theory, quantum mechanics, and ecology, what is emerging today is a "science of whole systems" -its focus on the big picture, systems theory provides necessary context for understanding and applying traditional science's analytical expertise.
There are several characteristics of systems thinking that are: (a) It incorporates logic; (b) it assumes a living universe; (c) it values ecological thinking; (d) it recognizes that we live in a participatory universe; (e) it is at the same time both local and global; and (f) it honours the long-range view.
Understanding the principles of ecology is to understand the principles of all living systems. Ecological systems are practical models of living systems, Thus, Systems thinking is applying these principles to increase our understanding of how cultural, economic, political, and organizational systems can be designed to function more effectively. This is why the emerging view is often called the ecological worldview.
Science is, or can be, objective. Knowledge is profoundly elemental level subjective in nature. This means that knowledge always reflects the subjective perspectives of those who create it.
In short, to quote ecologist Garrett Hardin, "You can never do just one thing." Mary Catherine Bateson [36] points out, from a systems perspective, "The spotted owl stands for the preservation of an entire ecosystem." According to the ecological worldview, this kind of insight is ordinary common sense.
Thinking contextually is the essence of systems thinking. Anthropologist Mary Catherine Bateson [37] consolidates about the relationship between knowledge and meaning in the nature of intelligence, "Humans construct meaning as spiders make webs. This is how we survive, our primary evolutionary business." This understanding of the nature of knowledge makes it clear that concepts such as intelligence or morality are culturally relative. Contextualise in thinking and learning, integrated, organisations will begin with thought systems -the big picture -as a context from which concepts, basic ideas, and facts can be deduced and understood.
Conclusion and Future Aspects
The result is an article that is meant to provide inspiration to all kinds of designer's simply new ways of being in the world. It is not a technical 'how to' article. The author want to show what is possible when we come to design problem with a different mindset, a different version, a different worldview.
Science and technology have been less attention paid to the social, ethical and political dimensions of sustainability and the dynamic between scientific research and social action in the ecological sustainability. The critical question for scientists concerned with linking knowledge to action is how can knowledge be connected to actions and decision making that advance our visions of natural and social well-being? This question will be our future research.
This article illustrates that premise and worth-knowing commentator's assumptions again to readers as avocatory. Different worldviews based on an "assumption of wholeness." This assumption holds fundamental level of reality.
Boyer and Levine stated succinctly: "the goal of common learning is to understand the connectedness of things." [37] To achieve this goal, however, educators, business organisations, non-business organisations, scientists must embrace a radically different understanding not only of human nature, but of the nature of knowledge, intelligence, thinking and learning as well.
